Translation of the foot and mouth disease virus genome in vitro and in vivo indicated that all seven serotypes initiate protein" synthesis "a~E two separate AUGs. Sequence analysis of the region surrounding these AUGs has shown that the efficiency with which the initiating AUG is recognised is dependant on the flanking nucleotides. However, in vitro, 2 £he major factor determining which AUG is used is the concentration of Mg .
INTRODUCTION

Foot and mouth disease viruses (FMDV
We have shown previously (7) that, with FMDV type A, protein synthesis initiates at either of two AUGs, which are in the same reading frame, resulting in the production after proteolytic processing of proteins of mol wts 20k (Lab) or 16k (Lb). Using two different type A viruses we were able to demonstrate that the ratio of Lab:Lb differed with the strain of virus used and was dependent on whether the proteins were synthesised in vivo or in vitro. There appeared to be a mechanism operating in vivo to ensure the production of both Lab and Lb. We were therefore Interested to determine whether this was a conserved feature of all FMDV serotypes. For this purpose we have sequenced representatives of each of the seven serotypes of the virus around the initiating region. We show in this paper that the possession of two initiating AUGs is a common feature of all the FMDVs examined and further confirm that the ratio of Lab:Lb varies both with the virus strain examined and also the conditions used to synthesise these proteins. The relevance of these results to proposed models for initiating eukaryotic protein synthesis is discussed. Fig. 2) . A similar result was obtained with the other six serotypes (Fig.3) . The ' ' conservation contrasts with the variation observed in the coding region for the unique portion of Lab, in which only four amino acids are conserved across the serotypes (Fig 5) . The region of the RNA coding for the Lb polypeptide shows a much greater degree of conservation (data not shown).
MATERIALS AND METHODS
DISCUSSION
The most generally accepted mechanism by which eukaryotic ribosomes recognise the initiating AUG for protein synthesis is the "scanning model" proposed by Kozak (16). In this model ribosomes enter at the free 5 1 end of the RNA and scan until encountering the first AUG, at which stage protein synthesis begins. This simple model has since been modified to take into account the effect of flanking nucleotides around the AUG, which have an extensive modulating effect, and also that internal AUGs can act as initiating sites provided that these upstreams are followed by terminating codons (13).
Aphthovirus RNA has a number of features which distinguish it from the majority of other eukaryotic RNAs and which make it probably the most extreme RNA for the scanning model to explain. The RNA is not capped and secondary structure analysis of the S fragment predicts a highly stable hair-pin structure extending over the entire 360-370 nucleotides (12). The A G of this structure has been calculated to be approx. In conclusion it 1s not clear at present whether translation of FMDV RNA occurs by a true scanning mechanism or whether some of the untranslated region is bypassed. It may be relevant that the S fragment forms a hairpin structure up to the poly C tract and it is possible that ribosomes could feed directly on to the poly C tract before scanning starts. Alternatively, ribosomes may enter, perhaps by recognition of the polypyrimidine tracts closer to the initiating AUG. If this is correct it could be predicted that initiation at Lab could be inhibited independently of Lb except for SAT3 which does not have a polypyrimidine tract prior to the Lb AUG.
Further studies are in progress using hybrid arrest translation with synthetic oligonucleotides complementary to sequences in the untranslated region to determine where ribosomes start scanning the aphthovirus genome. The most important factor controlling which of the two possible AUGs is recognised in vitro is the level of Mg 2+ and experiments are in progress to examine whether this is also Important in vivo.
